The data on different biometrical characters of large scale varietal trial having 21 genotypes of bajra were collected from regional research station, Anand for present study. The experiment was conduct in a Randomized Block Design with three replications. The characters for grain yield (kg/plot) (X1), 1000 seed weight (gm) (X2), ear head length (cm) (X3), ear head girth (cm) (X4) and effective tillers/plant (X5) were used for this analysis. The selection index technique was employed to study the crop improvement using different characters giving different weights to each character. Selection index for individual character, combination of two characters, three characters and so on can be calculated and the combination which provides the higher relative efficiency is selected. Selection index for single or combination of characters which provides the high per cent relative efficiency (PRE) is selected. The genotypic correlation and phenotypic correlation were worked out between yield and yield contributing characters. Selection indices were worked out taking five biometrical characters and were constructed taking all possible combinations of the characters. Total 31 selection indices were constructed using equal weight (W1) for all characters. The genotypic correlation coefficients (W2), phenotypic correlation coefficients (W3), direct effects of biometrical characters based on genotypic (W4) and phenotypic correlations (W5) as weight for different characters. The expected genetic gain and PRE of different indices were calculated. The results indicated that in general PRE with equal weight was higher than rest of the weights in all combinations of indices. The rank correlation among different methods for selection score values were positive and highly significant indicating agreement with all methods except equal weight. Therefore index based genotypic correlation taken as weight is considered better than all other indices.
Introduction
The bajra is one of the most important food grain crops of India and cultivated in 6.98 million hectares area with 8.06 million tones production and productivity of 1154 kg/ha. The bajra crop occupied 0.39 million hectares of area producing 0.79 million tones with productivity of 2004 kg/ha in Gujarat (Anonymous, 2017) . The aim of most of the breeding programmes is simultaneous improvement of several characters. It has been recognized that most rapid improvement in the economic value is expected from selection applied simultaneously to all the characters which determine the economic value of a plant, when appropriate weights are assigned to each character according to their relative economic importance. There is no standard procedure to assign weights to the biometrical characters in selection index. The data of large scale varietal trial having 21 bajra genotypes evaluated in a Randomized Complete Block Design with three replications at Regional Research Station, Anand during the summer-2013 and selection index technique was employed to study the crop improvement using different characters giving different weights to each character. The data on grain yield (kg/plot), 1000 seed weight (gm), ear head length (cm), ear head girth (cm) and effective tillers/plant were used for statistical analysis.
Materials and Methods
Selection index for individual character, combination of two characters, three characters and so on can be calculated and the combination which provides the higher relative efficiency is selected. Genetic gain and percent relative efficiency (PRE) were calculated by using the following formulae. Selection index for single or combination of characters which provides the high PRE was selected. The expected genetic advance is calculated as = (Z/P)((∑∑a i b i G ij ) / (∑∑b i b j p ij ) ½ ) Where Z/P = Selection intensity i.e. 2.06 at 5% level of significance. Percent Relative efficiency (PRE) is calculated as follows.
The genotypic correlation and phenotypic correlation were worked out between yield and yield contributing characters suggested by Hazel et al. (1943) Path analysis will be carried as suggested by (Wright,1921) . The direct effects of respective characters were taken as weight for selection index.P yx1, P yx2 and P yx3 represent path coefficients (direct effect) from cause X 1 , X 2 and X 3 , respectively, The path coefficient for path from X 1 to Y is defined as 
Results and Discussion
The variation among genotypes for different characters for were found significant. The results of mean performance are given in Table 1 (I). The result of grain yield per plot was significantly highest observed in GHB-953 (5.400 kg) followed by GHB-935 (5.121 kg).The result of test weight was recorded significantly highest for the genotype GBH-941 (8.935gm). The genotype GHB-1032 had significantly highest ear head length (35.47 cm) and ear head girth (11.93 cm). The effective tillers/plant was found significant and it ranged from 2.3(GHB-1107) to 4.4 cm (GHB-984).The highest genotypic coefficient of variation (GCV%) were observed for grain yield (17.96%) followed by ear head length (15.33%) and effective tillers per plant (11.56 %). The effective tillers per plant had highest PCV % (24.65%) followed by grain yield per plot (22.86%) which indicated higher influence of environment on these characters. The broad sense heritability was highest for test weight (82.9%) followed by ear head length (76.3%) while the lowest heritability was 22.0% in effective tillers per plant. (Habib et al , 2007) , (Kole et al., 2008) , Akinwale et al., 2011), and (Rao et al.,2011) . The correlation coefficients between grain yield per plot and its component traits among themselves were estimated at genotypic and phenotypic levels. The results of genotypic and phenotypic correlation coefficients between yield and its components are given in Table 2 . Effective tillers per plant had positive and highly significant genetic correlation (r g = 0.818) with grain yield per plot, while for rest of the characters it was non-significant. Positive and significant correlation (r g =0.626) between ear head length and ear head girth was observed at genotypic level. None of the characters had significant correlation with grain yield per plot at phenotypic level, while test weight (r p =0.333) and ear head length (r p =0.453) had positive and significant correlations with ear head girth at phenotypic level. Effective tillers per plant had positive and significant (r g =0.818) genotypic correlation with grain yield per plot and its direct effect was also positive and higher (0.836) on grain yield per plot followed by test weight (0.394) and ear head girth (0.175). In case of indirect effects, ear head girth had higher indirect effect on grain yield per plot via test weight. While, indirect effects of ear head length and girth via effective tillers per plant were negative with higher magnitude. (Table3). Significant and positive genotypic/ phenotypic correlations between fodder yield and leaf width of sorghum was observed as reported by (Yadav, et al., 2003) , (Iyanar et al., 2010) , (Jain and Patel, 2012) and (Kaour, 2013) . (Chaudhary et al., 2017b) . The direct effect of phenotypic path coefficients, test weight (0.283), effective tillers per plant (0.257) and ear head girth (0.236) were having the high direct effect on grain yield per plot. Indirect effect of ear head length (0.107) was observed higher on grain yield per plot via ear head girth but its direct effect was negatively higher on grain yield per plot. (Table 4 ) Selection indices were worked out taking five biometrical characters and were constructed taking all possible combinations of the characters. Total 31 selection indices were constructed using equal weight (W1) for all characters. The genotypic correlation coefficients (W2), phenotypic correlation coefficients (W3), direct effects of biometrical characters based on genotypic (W4) and phenotypic correlations (W5) as weight for different characters. The expected genetic gain and percent relative efficiency (PRE) of different indices were worked out and the results are given in Table 5 to 9. The genetic gain for grain yield (3.656) with equal weight was considered as a base in all single as well as combinations of characters. Relative to this, the efficiency was worked out for all selection 126 DOI: 10.5958/0975-928X.2018.00015.7 index with different weights. PRE for selection of biometrical characters other than grain yield ranged from 6.79% to 688.02%, 0.69% to 181.64%, 1.73% to 151.36%, 5.67% to 118.34% and 1.75% to 238.74for W1, W2, W3, W4 and W5, respectively (Table 5 ).The lowest PRE were observed for effective tillers per plant in all weight methods except genotypic correlation coefficient taken as weight while the highest PRE was observed for ear head length in all weight methods. The highest relative efficiency (688.02) was observed for ear head length relative to grain yield with equal weight followed by the method of phenotypic path coefficient taken as weight, genotypic correlation coefficient taken as weight, phenotypic correlation coefficient taken as weight and genotypic path coefficient taken as weight for the same character. Possible combinations of two characters of five yield and yield attributing characters were used to construct selection indices using different weights (W1 to W5) as mentioned above. Total 10 indices in each weight method were constructed and best three indices with their percent relative efficiency are selected (Table6). PRE ranged from 10.03% (ear head girth and effective tillers per plant in genotypic path coefficient as taken weight) to 823.91% (ear head length and girth in equal weight). In equal weight method, the highest PRE was observed for combination of ear head length and ear head girth characters (I 34 ) while combination of grain yield and ear head length (I 13 ) gave higher PRE in rest of the methods. Different indices with their genetic gain and PRE for different weight method are given in Table7. The highest PRE (874.82%) was observed for combination of test weight, ear head length and ear head girth (I 234) ) in equal weight methods whereas combination of three characters (grain yield, ear head length and effective tillers per plant) had higher PRE in all methods (I 135 ) except equal weight method. There were five possible combinations of four characters and selection indices were worked out with different weights (Table8).Thus, total 25 indices with their genetic gain and their percent relative efficiency are given in Table 8 . The results revealed that PRE ranged from 127.14 (test weight, ear head length, ear head girth and tillers per plant (I 2345 ) in genotypic path coefficient taken as weight) to 856.91(I 1234 ) (grain yield, test weight, ear head length and ear head girth in equal weight methods) with equal weight. Among other than equal methods, higher PRE was observed for combination of four characters (grain yield, test weight, ear head length and tillers per plant) except genotypic correlation taken as weight, in which combination of grain yield, ear head length and ear head girth and tillers per plant had higher PRE (I 1235 ).
Combinations of all five biometrical characters were used to construct selection indices using different weights. The selection indices with their percent relative efficiency are given in Table 9 . Percent relative efficiencies were 842. 61, 305.41, 230.71, 247 .48 and 297.93% respectively for W1,W2,W3,W4 and W5. Among all methods, the highest percent relative efficiency was observed to be 842.61 in equal weight methods relative to grain yield followed by the method of genotypic correlation coefficient, phenotypic path coefficient, genotypic path coefficient and phenotypic correlation coefficient taken as weight for the combination of all five characters. (Ferdous, et al., 2010; Chaudhary, A. P., 2017) . Results presented in Table 10 indicated that the highest percent relative efficiency was observed with index I 234 (874.82) consisting of test weight, ear head length and ear head girth with equal weights but in other methods, the highest PRE was observed with the index I 1345 (297.04) in the method of genotypic correlation coefficient taken as weight and in rest of methods, Index I 1235 showed highest PRE. Therefore, one can use equal weight of variables for construction of selection indices to achieve higher genetic gain. The selection index consisting of test weight, ear head length and ear head girth (I 234 ) with equal weight was considered more reliable as it was commonly having highest relative efficiency in all methods.Green fodder yield and grain yield of sorghum have to be simultaneously improved through selection was reported by (Biswas, et al.2001) . The index score values were worked out for all five weight methods for all genotypes in respect of highest PRE given by different combination of characters. The results indicated that in general PRE with equal weight was higher than rest of the weights in all combinations of indices. The rank correlation among different methods for selection score values were positive and highly significant indicating agreement with all methods except equal weight. Looking to the overall results it was observed that selection index with equal weight had highest PRE but rank correlation between grain yield rank and score value rank of equal weight was non-significant whereas rank of other methods had significant positive correlation with grain yield rank. Therefore, the following index based genotypic correlation taken as weight is considered better than all other indices. (Kaour, 2013 
